* 02i59439cov.a^Page 1 



Page 1 of 1 



HSIHIB 



CIPO 

(^1) (Al) 2,I»9,4» 
{43} 1996/04/05 

(Bl) int. CI. ASIH 23/00; COBB 6/00 

(19} {ch) APPUCATION FOR CANADIAN PATENT (u) 

(54) Motile dtinulator witu Improved ccmtact Gnrfacod 

(72) nwier, TatOuad K. - CaMda I 

{71} 3mm as Inwntor 

(30) [U8} 09/317, M« 1904/10/04 

(S7) 26 Cialtts 




Canada 



BEST AVAILABLE COPY 



./i)atiiiuige.p(if?page=cov&patenLnumb«^159439&omjaii^ 



02159439ab8.afi)Pagel ^ 

*^ * ^ ~ Page 1 of 2 



ft tacybilo atlamlatXon appar^^tiia prodooM signals 
vtiloiK axB daoodad to prodnoe a pcograauMd 8«qaenoA of 
9Utpot signaJfi. The output slc^ialB are cupplied to an 
array of fiwltches or aotuators vtilGfa are supported on a 
aeat« a b«d«liko BtruotmrOr or an article suoh as a 
halnat or gamont. ffhan ttaa witf±m or actuators ar« 
agtuatod, a contact Burtaoa number vbicb ia associated 
vith th9 actuated switch is driven to press against the 
body. The prograi&ning ot the signals is variable and 
such as to induce a taotile stismlation o£ the body vhlch 
can be us^a for therapeutic puzposes, the transaission o£ 
information or the lilce. 
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TACTIM gyiMtnATOR WITH iMPT^wm nnj^^ ^^m h fm 

Backtircund of TnYf^nt.lm, 

thi© Invantion rolatea' to an la(provra«tTt in a 
tactile stimltttor having bo^ir-c^tactinf owitcte^, More 
partiottlarly, this invention xeXntes to an iiq>roved oon- 
taot surface for the 4ervio« 4eficrib©a in the applioaat'e 
prior ieeued O^s^ Patent Ko, 4,779, still aora 
particolarly, thlv invention relates to an IniproveA 
article for ii^plaiiientln^ the faatues of thin improvement 
and the Invention of the *6is patent. 



A tactile atiatuletor having a variety of prograaaned " 
aouroee for controllin? baif etinulatlon ie desorihed in 
the applicant's prior u.a. Patent Ko. 4r77e,6i5, tha dia- 
closure of vhicb la incorporated by reforance* as 
deacribad, an apparatus tor practicing the ffothcd of the 
invenUon compriaee en article nhioh ie etruotu«lLy 
adapted for receiving the body of its user in a comfort- 
atole position^ a plurality of ewitohea or actuators are 
located in a predetemined, iqpaced array and cooperate 
with a control device idiich respectively, repetitively, 
and eequantially actnate tha switchee according to a 
35 prosrransiQd source. A nuaber of ditferant sonrces are 
deecribad. 

In the '61B patent^ the plurality ot avitohee 
cowprise a switch portion and an actuated extensible 
portion Which ie operable to extend to a full or a 

3Q controllable distance to eti&ulate the body of a pereon 
uqiag tha ertioXe, such as a sofa havlnsr * ©eat portion 
and a bacOc portion. 

Thie invention relates to an iaprwenent to the 
invention of that patont insofar as it relates to tHe 

35 contact surface of the wit^ at its extenaibla portion, 
and the cooperation of auc^ ewitchaa 9?lth articlee which 
can be vom, or used to support part or all of the hunan 
body and wbicfe incorporate the switches. 
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Brief Pftgcrlption of th^ Tm>flp^-^^ 

ttiia inprovooient relates to an apparatua for pravid- 
lug taertile stluul^tlciii of ft body^ of tbe type deeeribed 
In U.S* patoxit No- 4,779,615, the disoloean ot which is 
5 lnGo)(parAt«d by refar«nco, 

k firet a&pdct of tho invention reaidAs in a» acpa- 
ratua Whlcti Includaff a soutoa of al^nals having a pro- 
dotermined cfaaraoteriatio; oaans for daoodln^ tha algnal^ 
to prodticd a prograismad eequance o£ iterative output aig- 
0 nalai an artiolo atxacturally adaptad for raceivin? at 

leaat a portion of a body of a usar in oontaot tharmlth^ 
the article inoludijtg a plurality of switches in a ©paced 
array r ^ch of said avltchas having an axtandabla portion 
vdUoli, vtioD actuatadr axtanda And preaees diroctLy 
5 againct the body of the uaer or ia covered and Dovea an 
area of Mid artiole againat a portion of tho body of the 
user. Tha avltohaa axe cenneoted to the decoding uaana 
to receive the operative ootput oignele to be actuated 
tboteby according to aald prograaimad aeguence, whereupon 
) the body ie taotilaly stisrulated acoording to the 
eegoenoa* 

Ihe article^ in acoordanoe with the f Irct aspect 
camprieae a support frame mde fro» a plurality of 
laterally-extending, elongated aiembazv i*loh define in 

\ part a apace for accomnodating a flexible au^port aieoh- 
enism, h plurality of tactile grid euapenelon cablee are 
longitudinally dlaposed In said apace for eupportlxvg a 
uounting flange for each mittib. The avitohas may bo 
linear actor, solmoid; transducer, pieaioceramio, luag- 

^ netostrlation or aervo-novlng unit svi tehee, actlvetad by 
aignals from e suiteble source* The ewitchas may be 
operable by elactrlcel, l^reullo, or pneunatle slgnole. 
The Irene is covered by a euitable protective covering. 

The awitchea or actuators according to thie Inprove- 
nent of the Invention Include e movable shaft having a 
ball joint at a dietal arid thereof for zecelving a 
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^enenlly plarwtr ooataot surface mflfmbdr which can Inolljw 
in t%ro degrees of freedom, vhile retraction or e^enaion 
of the frovatole shaCt provides wrovent in the third 
degree of freedoio. a plurality or mMdh oontaet carfaoed 
venbere ere arranged in aa array with a miniaal distance 
betveen then to loprove the stijnttletlon of the boOy. 

A ftether important. aspeet of the invention resides 
in a oogaanmication apparatus for providing infomation in 
the fona of taotiXe atinalation of a hody, coaiprisin^i an 
article which is eoppocrted by a portion of a hunan body 
or ^ich supports a portion of a huean boflyr en actuator 
which disposed Oh the article in a nannar which allowe 
pressare to be seieotiveiy applied to the portion of the 
bunan body: and a source of eotivation signals vhioh is 
operatively connected with at least one actuator la a 
»anner to supply an activation signal thereto* 

Another iaiportent aspect of the invention resides in 
a eomanication apparatus for providing information in 
the fona of tactile stlnulation of a body, coaprisiDgi an 
article which oan be placed la contact with a portion of 
the human body? an actuator disposed on the article in e . 
rnnner which aXiows pressure to be transnltted between 
the actuator and the body, the actuator being arrengad to 
at least one of output a signal indicative of the pres- 
sore being applied thereto by the body and apply a pres- 
Bure to the body in response to an input signal ? and 
weana lor tranenitting signals between the actuator and a 
remote location, 

IThese and other features of tha invention will 
beooae apparent from the detailed description ot the 
invention Which fcliowsr taJcan la conjunction With the 
aoconpanyit^ drawings « 
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Brief Descrlntion of tim Drawin*T>^ 

Fig. 1 id a genorallftfta d«piotion of a sofa-like 
artlAlft a« a hospital bed InQoxporatisg a plurality 
of pro^ainmad ovitches for eontaotiitg at l^aat a porUon 
s of a body Qt a user; 

7lg. a i» an eolargea viaw of a portion of Fig» 1 
ettolosed in ttifl oizoae IX vhovn in rig» ir 

Fig. a is a »ora detailed visw of the artlole 
shoving a support frante and a proteotiv9 covering; 
10 Fig* 4 i« a Cragneated, detailed view of a support 

aeolianisni for the switcboG in tha support fraasi 

Fig. 5 is s side general Ired viev of several of the 
plorallty of switohos shoving a JwXl joint on ths movable 
shaft and a plvotabie ooataot surfaos neniber, aocording 
15 to the inventions 

Fig, 6 Is a perspeotive view showing switchee which 
eaoh have a plurality of projeotable shafts r 

Fig. 7 is a side elevational view shoving the manner 
in which a plurality of sviUcheSr having different types 
ao of oontaot eurf&oe inenbsrs, can be arranged together f 

pigs, d and 9 shov a possible nilitary type applica- 
tion vherein a tactile stinulator is disposed in a helmet 
and arranged to he responsive to predetermined types of 
signals indicative of danger or the lite» 

25 

Detailed negcrintion of the Tniy«»i^j^T.^ 

In Fig. It an arrangeoant for inplestenting the 
features of the invention of the '615 potent and tbOM 
iTnprovttnenta is shown in the fora of a bed-lite structure 

30 10 having a surface 12 for presenting a plurality of 

programed svitcOiee 14 to a body 16 of a uaer. Xn the 
representative environment depicted, a ph^idan 18 is 
naaipulating a control panel 20 to nanually aotoate 
aeleoted ones of the plurality of programed svitohsa 14* 

35 m the alternative, the ewltciies can be prograiMied as 
described in the '61& patent. 
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As Mea In Fig. 2, the BVitoheB includo a plurality' ' 
of 9an«rally planar oontact wurt^o^ venters 22 pivotally 
oozineoUid to a dicital or vppor and 24 of a reoiproca- 
tlvQly novable shaft 26 of Bacdi of tha awitohes 14. The 
5 Bovabla ohaft 2$, as saan in ylg. 2, can ba ext^ndad to 
ita full axtenaibia diatanear or to sona portion tbex^f 
aooording to oontrol ai^mU providod from a raoota aig- 
nal aourca inoludaa in tho oontrol panel 20, fay way or 
ccmtrol linaa 9anarally danotad hy the rararanco nunteral 

10 38. xhe MvaUe ahaft 36 ia controlled by an aotaator 30 
auch aa a linear motor, a aolenoid, tranaducer, placo-^ 
oarauiiOf uagnatoatrlotion or a aervo-novin^ unit, by way 
of axanpla. Tha actuator 30 nay bo electrioally, 
byOraulioaLly, or pnaoaatioally contrallad* tha contact 

IS aurfaoa laeiAiara 32 are poaitioaad adjacent one anothar in 
a grid or array to cover aobatantially all of the 
aurfaoe of the array, vith a niniauni of diatanoa between 
adjacent contact aurfaoa neobera 32. Such an array thua 
iaq^roves the area of fitiaulation of the user's body 

30 MCh as a pat lent i oonparad to the evitohea or actuation 
devices depicted in tbe '615 patent, 

he best Been in rig- B, the contaot surface neaibezB 
22 ara connected to a ball joint 32 at the diatal end of 
tbe vovabla abaft 26. Suoh a oannaotion parmita the 

25 oontaot mnrf ace nembere 32 to pivot about the end of the 
reapeGtiva shafta 26 With two degraea of freedow, i.e. in 
tbe X and t axaa, vhlle aovenaat of tha shaft paroita 
ttovanant in the 2 axle. Other flexible oonnaotiona or 
g^iiftbals between the iwvable shaft 26 and tha contact 

)o surface neatbars 22 are also poaaibla to achieve tha same 
riaxibiiity. 

Fig* 3 ahovs a representative bad-like article or 
atruotura lO in greatar detail. The article 10 includes 
a support frana, ahowt generally at the s>afarenoe iraneral 
15 40 having a plurality of cuwort inenbara 42 arranged in 

pairs at opposed aides of tha article 10 and aapportad by 
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■re Mpazate4 by laterally axt^ntfing orOM A«n]9ws 46 
arranged in pairs to fozn a ftm-lllce ctructure vlth 
intermediate BMpportitig Miobara 48, 6ui^ a stniature nay 
be wodular to toxm a £oot«fteetion 50 which is aerated 
froB a head aeotion 52 and pivotable ahout an axia S4 
relative to the head Motion 52 • I9ie Tttvpeotive ttm^ 
llXe fltruetoras ton interaedlate open fifMioae fraaed 
betvooo the lateral and longitudinal nenbare. a plural- 
ity of taotile grid tfuspenaim oables 5B, which for* part 
of a nexifale support aecajanlsM, extend botweett the men- 
bare da to define reatiog aupports for l»ounting f langee 
60 Of the aotu&tora 30 wtiioh form part of the fiwitcbee 
14, to panait the grid or array o£ avltoboa 14 to be 
15 easily assaubled and conflgored. 

I'ig* 6 ahova a awitch variant wherein each of the 
aotajators 30 are arranged to have a plurality (ia this 
ease two) of teleaooploally arranged ahaftd. As will ba 
appreclatad^ the oenter shaft 2aa ia reolprocativoly 
dispoaod In inain abaft 26b and wranged to ba aeparately 
drivon to extend oot of the Mln shaft 26b. Vhe ootttor 
ehaft 26a la, In thio «iibodlaant, provided vlth a domed 
tip 80 as to apply a point pressure. The sain shaft 26l> 
on the other hand, can be arranged to have a relatively 
28 flat upper ond so as to apply a smaller force per unit 
area type pressure to the patient's body than that 
applied by the centor shaft 26a» MtemativeLyr the 
upper ends of the inaln shafts 2Sb oouid be domed, pto- 
vidod with a oonoave rooesei diiopied or tba like, depend- 
30 ing on tho atliwlatlon that is regolMd. iis a further 

alternative, a ridged pattern whldh sinulates the effect 
of a huMn finger can be provided at tho upper end of one 
or both of the shafts 2«af 26b. 

with this arrangement, it is possible for the sain 
shaft afib to ba raised vith the oenter shaft 26a in a 
fully retracted position, for the center shaft 26a 
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projeetod witli the ualn ftliaft 26b In a tolly r«traot«a 
8tAto» or any suitable qo&binatlon of tte two. This 
opontion can be aol>i«vad by providing eftdh of tbe atia£t6 
vith its owD Mrvo meobanin, hydraullQ or pnounatic 
6 obaiBbar, oolenoid^ or tho liX*. Tha Bhafta nay be 
arranged to hava a taotangolar cross-aeotioa it ao 
dasired. 

The aabodiaant of tba Invantion ahom in Pig. 7 
faaturea a eosibination of diffaront aq:tuators ai^ oontact 
10 rarfaooa. Ab will ba appraaiatad^ tha svitcliea or 

aotuatora ?oa, 30b, 30o and 30d are arraoigad eucb that 
actuator 30a 1b provided with a relatively wida aurfaoa 
area contact aurtaoe siraber 22a which is provided with a 
reailient padded maniber oa the upper surface, actuator 
13 22b la provided with a contact svirface naabar 22b Which 
ia provided vitb a plurality of reeiliQitt dliiplae on the 
upper surfaoe, actoator 30c is of tha type Wbioh incXudaa 
a plurality of taXaacopioally arranged aliafts 26a , 26bp 
and actuator 3od la providad with a flat unpadded contact 
20 surface newber 22d. The contact eurfaca naUbers 22a, 22b 
and 2 2d %3hloh era reepaotively provided at the tops of 
the actuator© 3aa, 30b, and 30d, have a equara oonfigura^ 
tton of tha nature depicted in Fig, 2, for axaniple. 

The aotnatora shown in Fig. 7 each hava a ttoonting 
2S f langa 60 so that Ui^ errangeiieat of the aotuator aatrlx 
can be selaotively adjusted elnply by replacing one 
actuator with another, it ie also vithln tha scope of 
tha invention to provide tha shafta 96' on which tha 
dupport »ainbera 22a, 22b, for eaeanple, ar« aountad, with 
a sorew thread vhioh allows the height of the eupport 
nenber^ to be adjusted in accordance with the type of 
arraagemant provided atop of tha rea^eetlva support wan- 
bar, or in acoocdance with tha stimulating effect that is 
regoired* 

3^ 2t vilX ba appreolated that a cover be provided 

between the actuators and the parson being atimulatad by 



30 
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tha devices* Rhile the cover io optional It is poselbla 
that the oov«r be thin, so m uxisiiie tho tactile atiau- 
lation AffBct, or thi^ and raCficiently padded as to 
sBootta tho effect providfid. The oovox My also to« pro- 
vided sl^^ly Cor puxposM of hygiene and taJce the fona of 
a »haet vhloli oaa be galokisr and eaeUy ohanged for eaoH 
patient* 

ThA present Invention is not United to therapeutio 
arran9«aeate and can be oeod in connaotion vith a nmriber 
Qt dlffArant applioationa sugIi sa the trannaieeioa of 
intonation* xt la poaelble to uea the taotilo atiaula- 
tion whioh la poe^lbXe with the present iwentlon to 
transfer infomation. yor exas^le^ wbile person rauiinc 
in contact vitb the tactile almlaticn devioaap even if 
totally distracted, tactile atiistaation can provide a 
critical conaiunlcation link even in auddan or total darJc-^ 
neae, and enable vital wanln^a and/or system statue even 
during tines of information overload* The particular 
facet Qf the invention finds military application inaer 
wucii aa It is pcaaible to nocint tha tactile stimlating 
actuators in heli&ats, bocte, or gaments such a& flight 
suits, vesta or the like, in the manner iUuet rated in 
Figs^ d and 9 so as to be able to enable Infcnsation to 
bo tranaivitted during the confusion and nolee of battle^ 
for oxAupIa. It is vlthin the scope of tha present Inven- 
tion to include arrangements vheroln a parson could be 
sandwiched betvaan front and back unita or between top 
and bottom panels allowing stinulation simultaneously to 
tha user's bade and rear area, and to cheat, stomach, 
front thighs and even face, ato. 

Pilots who are faced with spatial disorientation and 
inforaatlon overloads under cooibat ccnditims for exsa- 
pla, could be supplied with infonaatlon, A pilot coald 
be literally "tappod on the shoulder" to bring his or her 
attention to apprbaoh of another aircraft on that parti- 
celar aids of his of her ovn aircraft* tbe IFT (infer- 
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nation rrlend or Foa) program raployad the Pentagon 
eouM vail served through the Inplrasntatloxi of eucti a 
tactile atinulatioo teebniqiie. ftn eian\pl« of thie type 
of applioatiozi is shown in Figs. 6 axuS 9* TIP illue- 
» trated, in order to vam infantiry soXdiera that they ar^ ' 

in the line of "friendly" fire, tactile etiaiulatore oan y 
iHi diepoeed in the eoldiera' helaieta and arranged to he 
reeponsive to an enisaioh front a reaote eoimae. Thia 
emission can take tlK: fozn of an in£ra-red beam or the 
10 liXe, irtllch is produced by a beacon prcnrided on 
"friendly" vaapons suoh as rifle<i and the liXe. 

She "downward prod" prodnoed by the etinulator mold 
induce the recipient to doolc dowi- out of the line of fire 
and thus greatly enhance personal eafel^* 

19 A further aspect of the invention reeidea in that 
the tactile anite are not United to applying preesure 

and oan act as both tranGonitteni ae vail ae receivers* I 
In one node each device ocold act aa a atinnlation | 
receiver wherein the user ia tactoally etiisulated by the 

20 d.ervioe, tt could then be nanually or eutonatioally 
switched to allow the etiivalation receiver devices act as 
tranaimitt^ devicee allowing the naer, through pbyelaal 
contact with the device, to send taotila atinalatlon 
nessagee, A two stage tactile device could be used in 

2$ this way vhcu^e the inner stage beoane the sender and th« 
outer stege hecane the receiver of the stittulation- 
ocmnanlcation. This would allow airror^liks taotila 
patterns to transmit to the hand or body of the other 
party. An example is a tactile ^fOjmsonication pad which 

30 is integrated with a telajOxone, When one part placed 

their hand on the tactile comunicatloir pad when taHcing 
to a loved one by phone, tactile patters could be sent 
and received in a mirror inage^lUcb manner allowing 
stimulated physical contact* with so wch business 

35 travel many fanllies experience at least some tiae opart* 
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Suab a devim could be Dsaful in maintaiAlxtg closer 
family ties* 

in tlie voric plM«, prograire of otinulation to pro* 
vite fisotivation coxad ba developeai «llovi&g at a 
5 vorkatation to rooelve taotila atlnulatlon notivatlon 
Coring tines Whan enaa' i^roduativlty and uotivation is 
lov. 

A. Store poignant uaa could be as a oonforting davlc^ 
during inouniing* this typa o£ arranganent would allow 
10 one to leava a parsonal toucab aaasoga to oonfort thair 
loved onaa aftar tboy hava paaaad to belp them 
zMovar trcoi their loss* 

An oduoatiOMl facet of the Imrantion is sueb that 
students could racelve {utterns of tactile imprinting 

19 etiimilatlon on thair bodla&« For axaiople, studio have 
sbova that physical contact b^tvaen the teaoher and the 
student during the loaming process accaleratoa the 
amount of material retained, and that replay of the 
stimulation can be used to induce rsoall of the leernt 

20 iaformaticQ» 

An entertainment aspect of the invention COMS In 
the application of the invention with virtual reality 
tedhnology to permit a physical link which is currently 
lacking in this field, to be established. 

35 It will Clearly be understood by those sKillsd in 

the art that the invention is not limited to the 
speoifioaliy disclosed embodiments idiich have been 
desoribed hereinabove and that various changes and 
modifications may be made vlthout departing froaa the 

30 scope of the present invention Idhiah is to be limited 
only by the appended claims. 
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1 1« Alt oj^ratas tm providing tactile etlnolatlon 

2 o£ a body comprisijctgi 

3 a source of algnals having a preaataminad otiarM- 

4 tarlatio; 

& Maoa for decoding tba algaala to produca a pt^ 

6 gzavned aagwnoo at <iparativa output oignalB? 

7 an artiQle structurally adaptad £or raoaivia^ at 

9 least a portion of a body of a uaar In oontact th«rwith, 

9 the artiolQ inoludlng a plurality of switchos in a spacad 

to array, aach of aaid avitchas tMvlag an axtandaJola portion 

11 vliioh^ vton actuatadr wctandft and praasas agalnat a 

12 portion of tha body of Uie uaor; 

13 wherain tha avitchas are connacted to the daooding 

14 vaana to recaive tha oparativa output aignala and to ba 

15 aotuatad in aooordance with said prograiuied aaquanoe, 

16 whareopofi the body is tnotilaly atinulatad aooovding to 

17 tha saquenoa^ and 

18 wherein tha artiola oonpriaae a aqppert frame iiada 
IS froi^ a plurality of Xataraily^xtendlngf alongatad 

20 naabara which define in pert a spaoa far accoaaodating a 

31 flexible sxisvort vecdianiam wbich is used to anpport aaid 

22 plum^lity of aifitohas. 

X 2. Tha apparatae as set forth in claim 1^ fuxthar 

2 <30]iq;>rleing a plurality of taefaila grid sa^ansion cabXaa 

3 vhicli era longitudinally disposed in aaid apaca tor 

4 supporting a nountin^ flange for alich awitcih^ 

1 3. The apparatua aa eat forth in olain 1, i^arein 

2 tha svitchaa nay include one of a linear motor, a 

3 solenoid I and odrvo-^noving unit svitohas, activated by 

4 aignals fron said suitable aourea. 
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1 4. tho appiiratuB adr ut torth in olnia 1, vher^in 

2 the BvritoheB nny be operabla by Alecrtrlcsal, vagnetostrlc- 

3 tion, piesoeeraBlo or byOniillOt or pMmuitic signals. 

1 5. tho apparatus w ut forth in oialm 1^ wharein 

2 aala plurality of svitoheo eaeh baa a eontaot ttambar 

3 operativaly Qonnaotad th«awlth, eaid contact neid^r 

4 taaving a predotamlned oonfiguration and baizig arranged 

5 to directly eontaot tha body of ttao iuar» 



6. The apparatus aa aat forth in olalm i, wharein 
tha fraae is oovorod by a BOltable protactiva oovoring* 



1 7. AH apparatus for providing taotlla atitnulation 

2 of a body coiiprlaiRg: 

3 a aourea of slgnala having a pr^atezminad oharao- 

4 tariaticr 

5 waans for decoding tho algaala to produce a pro- 

6 granmad ae^anca of oparetiva gutpttt signala; 

7 an article srtruoturally adapted for receiving at 

9 least a portion of a body of a near in oontaat therewith, 

d the article Inoluding a plurality of avitchaa In a spaced 

10 Array, eaish of said atfitohas having an axtondabla portion 

11 vhan actuated^ oxtenda and aovas an erea of said 

12 artiala against a portion of tha body of the userr 

wharein the switohea ara contiectad to the decoding 

14 Mans to reoeiva the operative output signala to bo 

15 actuated tbar^y according to eald prograswiea sequence^ 

16 vheret^n tha body ia tactUeLy atiAulated according to 

17 the eeqaeitoe, tha avitohae reapaotlvely including a 

X8 TOvabla shaft having a baU joint at a OieteX end thereof 

19 for receiving a generally planar contact aixrfacd menber 

20 vhiOh can Inolim in two dagraea of froadasi^ while 

21 retraction or extenalon of the noveUe shaft provides 

22 moveskent in the third degree of freedom. 
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1 «. aniaratDB as eet forth in elain 7, furttwr 

3 liMludlng a pluiralltv of nioh oont«ot aarfaee uabezs 
» Vhlch are arraoged in an array with a ttinlMl i^irtwnmi 

4 tatvftan then to tapxove the stlmolctlon of tho bod^ of 
B tbB mer of the apparcttus. 



1 9. An Bpp«r«tua for providing tacCilo BtiHulation 

a of a body, coaprlsing: 
3 a frewa} 

»n array of actuators eapported on eaid frano in a 
mtmiMv vbieh allo«a each actuator to ba salactivaly moved 
CroB one position to another within said erray, each ot 
aatd aotuatore bavlng at laaat one Mflbar ufalch can be 
seleotlvely IsdnoeO to project therafroa; and 

a soaroe of prograaned aifnals ^eb i« operatlvely 

10 oonaeoted viVb eaid aotttatore in • Muuier to supply each 

11 of mid aotuatora with • signal. 

1 10. An flpparattt* as set forth in olaln 9, idiereln 

2 said aotaaters have two laeBbers sbich can be eaoh induced 

3 to aeleetlvely projeot out of said body. 

1 11. An apparatus as set forth lo olalv lo, vhereln 

2 aald actaatora have a first ueaber vfaiob la reci^ea- 

3 tively dlapesad in a second raoiprocatlva maidber and 
* selectively projeotabla therafro», said aeoond taeiabar 
» being selectively projectable irrespective of tOiether 

« sal^ first nenber Is projected froa said esoend Mober. 

1 12. an appantoe as set f«tli in claim 9, wherein 

2 aaid actuators each have an easentUlly flat rectangular 

3 pressure serfaoe nenber, eaid flat rectangular pressure 

4 flurfnce aeMber being so dlvensicnsa th*t in the array of 

5 actuators, the flat prsseurs surface aenbers aounted on 
€ Inaadiately adjacent actuatora closely pcosclaata one 

7 another. 
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1 13* ATI Bpp«rAtu8 no Mt fortb in claim 9, vhmx^tn i 

2 Xirat plurality ct th^ ac2tuatort of saia array are pxo^ 

3 vida4 witb a tixw% typa ot prasrare aurfaoa netttoar ana a 

4 a^oond plurality o£ the actuators ot said array are 

5 provided with a seoond type ot praasura eurface Manbex, 
« said first and aaoo&d typaa of praatfore surf ace oaabara 
7 baiag arrangod to apply praaaiira to a body ^apportad on 
a aaid frm&f said firat and aocond prMauro surface van" 
9 bara having diffarant forca applying cbaraotariatios. 



1 14. An a^aratua for providing tactila atianlation 

2 of a body cowprialagc 
s a fraaa; 

4 a plurality of viras tautly atrun? acroaa aaid 

5 frama; 

6 an array of actuators supported on said wiras, aaoh 

7 of said actuators having a body and at leaat ona inenbar 
6 Which can ba aelaotivaly induoad to project out of aaid 
9 body; 

10 a source o£ programed signals whicA is oparativaly 

IX oonnactod vith said actuatozrs in a manner to supply oaoh 

12 of said actuators vith a signal* 



1 15i An apparatus as set forth in claim 14, aharein 

2 each of said actuators has a praasure aurfaca nembor 

3 wbi<^ is praaaed againat a body aupportod on said frama* 

1 16. An apparatus a^ sot forth in clain 19, wherein . 

2 pressure surface maoiber can have any ona of a plurality 

3 Of dif farant configurations so that the force vhidi is 

4 applied to the body la salaotively variable » 

1 17« A conxnunication apparatus for providing 

2 infomation in the fom of tactile atinulatioa of a body, 

3 coai^rifiing: 
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4 an article i^icb I9 sapported by a portion ot 9i 

5 humn bodir or vliich cmpporta a portion of « huam body; 

6 an aataator diflpoMd on oaid article la a iiannar 

7 vliieh allovs pr«s«iira to ba salMrtively avpXiod to tbo 

6 portion of tiie hman bodyr and 

9 a aoQToo of activation signalo vbiA ia oporatively 

10 connocted with said at least one aotoator in a Mnnar to 

11 supply an activation signal tharato« 

1 18. A comunication apparatua aa aet forth la claim 

2 17 r wtierein said artiola oosipriaos a balnat. 

1 1». A ooaniznication apparatoa as ast forth in olai» 

2 17 p irtiaroin said artiols oompriaas a vaat« 

1 20 r A oomwinication apparatus as sat forth in claim 

2 17, wbexrain said artiola oonprisaa a gaznant; 

1 21. A covtiminication apparatus aa sfit forth in claim 

2 17, vhereio said article oampriBOS a portion of a saat. 

1 32. A comunication apiparatus for providing 

2 infocoation in the form of tactila atimilatim of a bod/^ 

3 CdqpriBlDgi 

4 an article which can be plaoad in contact with a 

5 portion of the hman body; 

£ an actuator dispoaad on said articlo in a ttamiar 

7 vhich allbvs pressure to ba transaittad betvean aald 

8 actuator and said body^ said actuator being arranged to 

9 at least one of output a algnal indicative of the 

10 pressure being applied thereto by said body and apply a 

11 preasura to said body in res^onao to an input signal; and 

12 means for traixsmitting aignals between said aotuator 

13 and a reMota looatica. 
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1 -23, h n^am^i^ 



ttl9. «^t rorth in olain 



1 24. A/««oiMkMii|^^ l$l!gep^^ pt; sat fortli in caaim 

2 '23^ tftifireit) ft-.«(&raiAnt. 

1 2«, A ooiQ3|^i^^i4^ ft^^PflM^^a -a&^t forth in ol^lm 

2 2a, wheroiLn MM ^zt^^i^ OCTvcffieis. a portioa of a Mat* 



http://patentsl .ic.gc.ca/fcgi-bin/any2htinl 



4/07/2002 




i 

Ji>atimage.pdi?page==drw&patent_number=02159439^^^^ 




hl^-J^aieatsl .ic.gc.ca/fcgi-bin/any2htnil 



4/07/2002 



i 




http://patentsl .ic.gc.ca/fcgi-:biii/any2html 



4/07/2002 




http://pateaitsl.ic.gc.ca/fcgi-bin/any2html 



4/07/2002 



I 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



INES OR MARKS ON ORIGINAL DOCUMENT 



